Evaluation of the structure-activity relationship of carbon nanomaterials as antioxidants.
To develop the potential application of carbon nanomaterials as antioxidants calls for better understanding of how the specific structure affects their antioxidant activity. Several typical carbon nanomaterials, including graphene quantum dots and fullerene derivatives were characterized and their radical scavenging activities were evaluated; in addition, the in vitro and in vivo radioprotection experiments were performed. These carbon nanomaterials can efficiently scavenge free radicals in a structure-dependent manner. In vitro assays demonstrate that administration of these carbon nanomaterials markedly increases the surviving fraction of cells exposed to ionizing radiation. Moreover, in vivo experiments confirm that their administration can also increase the survival rates of mice exposed to radiation. All results confirm that large, buckyball-shaped fullerenes show the strongest antioxidant properties and the best radioprotective efficiency. Our work will be useful in guiding the design and optimization of nanomaterials for potential antioxidant and radioprotection bio-applications.